Future directions for the use of hypomethylating agents.
Epigenetics refers to heritable changes in DNA and chromatin that impact gene expression without a change in DNA sequence. Two major steps involved in epigenetic regulation of gene expression include methylation of the promoter region of the gene and deacetylation of specific lysine residues on promoter-associated histones leading to changes in chromatin structure. Promoter hypermethylation is the most extensively studied epigenetic process. Our expanding knowledge of this process has led to its application in the diagnosis, prognosis, and treatment of various hematologic and neoplastic diseases. Several agents, which reverse promoter methylation or inhibit histone deacetylases, are under development for use alone or in combination for a variety of neoplastic diseases. This review discusses the potential use of methylation reversing agents in the treatment of solid tumors and in benign hematologic disorders along with the rationale for combination therapies using hypomethylating agents.